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S U M M A R Y
Human babesiosis is a rare but potentially life-threatening parasitic disease transmitted by ixodid ticks,
and has not previously been reported in Norway. We report a case of severe babesiosis that occurred in
Norway in 2007. The patient had previously undergone a splenectomy. He was frequently exposed to tick
bites in an area endemic for bovine babesiosis in the west of Norway. The patient presented with severe
haemolysis and multiorgan failure. Giemsa-stained blood smear revealed 30% parasitaemia with Babesia
spp. He was treated with quinine in combination with clindamycin, apheresis, and supportive treatment
with ventilatory support and haemoﬁltration, and made a complete recovery. This is the ﬁrst case
reported in Norway; however Babesia divergens seroprevalence in cattle in Norway is high, as is the risk
of Ixodes ricinus tick bite in the general population. Babesiosis should be considered in the differential
diagnosis of unexplained febrile haemolytic disease.
 2015 The Authors. Published by Elsevier Ltd on behalf of International Society for Infectious Diseases.
This is an open access article under the CC BY-NC-ND license (http://creativecommons.org/licenses/by-
nc-nd/4.0/).
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jou r nal h o mep ag e: w ww .e lsev ier . co m / loc ate / i j id1. Introduction
Babesia spp are intraerythrocytic protozoan parasites causing
malaria-like disease. They are transmitted by ixodid ticks. ‘Red
water fever’ due to haemoglobinuria in cattle has a global
distribution, while reported infections in humans are rare. In
Europe, Babesia divergens transmitted by Ixodes ricinus is the
dominant species in humans, and approximately 30 cases have
been reported since 1957, the majority in splenectomized patients
in whom the disease has a high mortality.1 Babesia microti causes
milder disease and is the most prevalent species reported in the
USA. With regard to the Nordic European countries, a severe case of
human B. divergens infection was reported in Sweden in 1992,2 and
a fatal case was reported from Finland in 2010.3 We report the
characteristics, treatment, and outcome of an autochthonous case
of severe human babesiosis in Norway.
2. Case report
The patient was a 58-year-old male veterinarian living on
the west coast of Norway in Hordaland County, who worked
with cattle. He was previously healthy, but had undergone a* Corresponding author. Tel.: +4755975660; fax: +4755972950.
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license (http://creativecommons.org/licenses/by-nc-nd/4.0/).splenectomy due to trauma 39 years earlier. Except for mountain
tracking in France 10 days before symptoms developed, he had not
been abroad recently. In August 2007 he became ill with a high
fever and chills, macroscopic haematuria, and abdominal and back
pain. He was admitted to a local hospital after 4 days of symptoms.
A Giemsa-stained blood smear was examined on suspicion of
malaria, but was evaluated as negative. He was started on
meropenem and penicillin, and due to unexplained severe febrile
haemolysis he was transferred to Haukeland University Hospital in
Bergen the following day.
On admission his vital parameters were stable, but he had a
high fever, jaundice, petechiae, and severe macroscopic haema-
turia. Biochemical laboratory analyses showed haemolysis (hae-
moglobin 9.2 g/dl, bilirubin 53 mmol/l, lactic dehydrogenase
3800 U/l), severe thrombocytopenia (platelets 6  109/l), and
renal failure (creatinine 560 mmol/l, urea 27.6 mmol/l). The C-
reactive protein level was 56 mg/l and the initial white cell count
was normal.
Leptospirosis and hantavirus infection, as well as bacterial
septicaemia, were considered as possible differential diagnoses,
and broad-spectrum antibiotics were continued. On suspicion of
acute haematological disease, a peripheral blood smear was
examined within 24 h, which showed 30% parasitaemia with
Babesia spp (Figure 1). The patient was still conscious, and when
he was informed of the diagnosis, he told us that he had treated
a cow with red water fever 4 weeks earlier and that bovineciety for Infectious Diseases. This is an open access article under the CC BY-NC-ND
Figure 1. Giemsa-stained thin blood smear showing 30% of the erythrocytes
parasitized with Babesia divergens. Babesia multiply by budding, and thereby
produce typical pear-formed rings as in the characteristic ‘Maltese cross’ (far right
of the image). Up to eight parasites can be seen in each cell.
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treatment with clindamycin 900 mg three times daily (tid) in
combination with a quinine 1200 mg loading dose followed by
600 mg tid, and erythrocyte exchange apheresis was performed. A
COBE Spectra Apheresis machine (Terumo BCT, Lakewood, CO,
USA) was used for the red blood cell exchange (RBCX-program at
100% ﬂuid balance), running 16.2 l of parasitized blood through a
jugular 13.5-F dialysis catheter over a 4.5-h time course and
replacing it with 30 units erythrocyte concentrate. A 10%
parasitaemia was observed at 1 h into the procedure, reduced to
<1% immediately thereafter.
The patient developed complications including coma, renal
failure, adult respiratory distress syndrome (ARDS), atrial ﬁbrilla-
tion, and antibiotic-associated colitis and was treated for 15 days in
the intensive care unit. For 4 days his Glasgow coma score (GCS)
was 9, however his pupils reacted normally and computed
tomography and magnetic resonance imaging of the brain were
both normal. Haemoﬁltration due to acute renal failure was given
for 16 days and ventilatory support due to ARDS for 9 days.
Relapsing atrial ﬁbrillation was electro-converted several times
and Clostridium difﬁcile colitis was treated with metronidazole.
After a total 5 weeks in hospital he was discharged, and at an
outpatient visit 5 weeks later he had recovered fully and was in
good condition.
The species diagnosis was conﬁrmed by immunoﬂuorescence
antibody test (Smittskyddsinstitutet, Solna, Sweden) with a titre of
16 (cut-off 8) against B. divergens and no antibodies against other
Babesia spp.3. Discussion
Human babesiosis other than the present case has not been
reported from Norway to date. The patient had travelled to France
10 days before he became ill, which could potentially have been
the place of infection, but the fact that he was regularly exposed to
bovine babesiosis in his work and to tick bites through his habit of
forest tracking in his home area, supports him having become
infected in Norway and not in France. Babesia spp including B.
divergens have been found to be present in 1% of I. ricinus ticks in
Norway, including in the patient’s home county, and B. divergens
antibodies have been detected in 27% of Norwegian cows.4
The symptoms and pathogenesis of babesiosis are similar to
those of Plasmodium falciparum malaria, including cytoadherence
and sequestration of parasitized erythrocytes occluding the
microcirculation in vital organs.5 The patient developed a reversible
coma similar to cerebral malaria with no evidence of cerebral
oedema, kidney failure probably due to haemoglobinuria and
sequestration in kidney vessels causing acute tubular necrosis, and
ARDS, which are all common complications of severe falciparum
malaria. The patient initially had typical malaria-like symptoms,
with a high fever and haemolytic anaemia. In both babesiosis and
malaria the spleen has an important role in the innate defence
against severe disease by clearing parasitized cells, which explains
why high parasitaemia develops rapidly in splenectomized patients.
The diagnosis of babesiosis is established by Giemsa-stained
blood ﬁlm examination, where characteristic intraerythrocytic
ring-forms are found (Figure 1), while a serological test can
conﬁrm the diagnosis retrospectively.
Clindamycin in combination with quinine are the drugs of
choice. In cases of high parasitaemia, blood exchange transfusion
or red cell exchange apheresis should be performed.
B. divergens infection is a medical emergency, and in areas were
the tick vector is present, blood ﬁlms should be examined rapidly for
parasites in splenectomized patients with malaria-like symptoms.
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